Abstract. We performed D2 low anterior resection in a patient with stage I rectal cancer [pathological diagnosis: proper muscle (pm) invasion, n0, lymphatic invasion (ly), (-); venous invasion (v), (-); anal margin, (-)]. The tumor recurred at the anastomotic site approximately one year later and was treated with Miles' operation [pm, n0, ly (+); v (-); deep border of the primary tumor (-)]. The tumor marker CEA increased to 50.4 ng/ml at four months after surgery and pelvic local recurrence was detected. Since then, the patient has been receiving chemoradiotherapy on an out-patient basis. Cytokeratin immunostaining of all the lymph nodes collected during the two operations showed clusters of occult neoplastic cells (ONCs) in the perinodal fat around the nodes harvested at the first operation. These findings suggest that the risk of local recurrence of rectal cancer is increased even in stage I disease if ONCs are found in the perinodal fat. Further studies are required to examine the relationship between local recurrence and extranodal ONCs in patients with primary rectal cancer.
Introduction
Low rectal cancer is known to recur in the perineum after rectal amputation and anastomosis or at presacral sites in the pelvis after low anterior resection (1-3). The 5-year survival rate of patients with stage I rectal cancer is reported to be 90-95% and the incidence of postoperative distant metastasis/ recurrence is only 5-10%. The incidence of postoperative local recurrence in the pelvic cavity is also quite low, being only a few percent (4) (5) (6) . Possible risk factors for the postoperative local recurrence of low rectal cancer including stage I disease are: i) an inadequate resection margin of <2 cm, ii) seeding of tumor cells by large bowel perforation due to operative manipulation or inadequate suturing, iii) implantation of viable tumor cells in the alimentary tract by mechanical anastomosis, and iv) occult microscopic tumor invasion, including visually undetectable microscopic lymph node metastasis and microscopic deposits in the pelvic fat (7) (8) (9) . Many studies have also shown a close relationship between the detection of cytokeratin-positive occult neoplastic cells (ONCs) in lymph node sinuses (intranodal ONCs) far from the primary tumor and distant metastasis/recurrence of n0 disease (10) (11) (12) (13) (14) (15) (16) .
We performed low anterior resection in a patient with stage I rectal cancer, but recurrence was detected at the anastomosis one year after surgery, so Miles' operation was performed. Unfortunately, a tumor marker was found to be increased and intrapelvic local recurrence was detected four months after the second operation. Since then, the patient has received chemoradiotherapy on an out-patient basis. We reviewed the clinical course of this patient and the published reports about local recurrence of stage I rectal cancer with proper muscle (pm) invasion. Since the adventitia was intact, the depth of invasion was considered to be pm (Fig. 1A) .
Patient and clinical course
Total colonoscopy findings. A small type II cancer was observed in the lower rectum (Ra). It was located approximately 7 cm from the anal verge and extended over approximately one-third of the rectal circumference. Biopsy gave a diagnosis of adenocarcinoma. No other abnormalities were noted (Fig. 1B) .
Ultrasound and CT findings. There were no findings suggestive of lymph node metastasis, such as enlarged paraaortic lymph nodes (LNs), no involvement of organs such as the liver and lungs, and no invasion of other structures around the primary tumor.
Based on these findings, the patient was diagnosed as having stage I rectal cancer (pm and n0). He underwent D2 low anterior resection on April 15, 2005 .
Pathological findings. Pathological examination showed that the tumor was a well-differentiated adenocarcinoma in stage I with the following characteristics: depth of tumor invasion; pm, n0, lymphatic invasion (ly), (-); venous invasion (v), (-); anal margin (am), (-); and oral margin (om), (-) ( Fig. 2A) .
Anastomotic recurrence after low anterior resection. Approximately one year after the operation, digital rectal examination revealed a palpable induration approximately 3 cm in diameter at the anastomosis.
Total colonoscopy findings. A small tumor on the left anterior wall of the residual rectum at the anastomosis, which was type II and spread over approximately one-third of the rectal circumference. Biopsy gave a diagnosis of recurrent adenocarcinoma. No abnormalities were observed on the oral side of the anastomosis (Fig. 3A) .
Barium enema findings. A small type II cancer was observed on the left anterior wall of the residual lower rectum (Rb) at approximately 3 cm from the anal verge. It extended over approximately one-third of the rectal circumference. Since no infiltration of the adventitia was observed, the lesion was diagnosed as an anastomotic recurrence with pm invasion (Fig. 3B ). There were no other abnormal findings, including no increase of tumor marker levels and no evidence of distant metastasis and pelvic recurrence. Miles' operation was performed on March 2, 2006.
Pathological findings. Pathological examination showed that the tumor was a well-differentiated adenocarcinoma with the following characteristics: depth of tumor invasion; pm, 
n0, ly (+), v (-), am (-), om (-), and deep border of the primary tumor (-) (Fig. 2B).
Pelvic recurrence after Miles' operation. The patient was discharged in good condition after the absence of postoperative complications was confirmed by CT scanning and other examinations (Fig. 4A) . However, follow-up CT performed three months after discharge showed an irregular low-density area in the presacral space and the CEA level was markedly increased to 50.4 mg/dl. He was therefore diagnosed as having pelvic local recurrence (Fig. 4B) . Radiation therapy for the pelvic tumor was started in August 2006, and was followed by systemic chemotherapy.
Additional pathological findings and immunohistochemistry.
Although the primary rectal cancer and the anastomotic recurrence were pathologically re-examined in detail, no additional findings were noted regarding the depth of tumor invasion or vascular invasion. Cytokeratin immunohistochemical staining was performed on all the LNs harvested during the two operations. This showed that the LNs and lymph node sinuses did not contain any ONCs positive for cytokeratin (intranodal ONCs), but that the perinodal fat around LNs removed at the first laparotomy contained numerous clusters of ONCs (extranodal ONCs) (10-16) (Fig. 5) .
Discussion
The 5-year survival rate of stage I rectal cancer is reported to be 90-95% (4-6). Postoperative distant metastasis/recurrence of such tumors is relatively uncommon and the rate of local recurrence in the pelvic cavity is also very low (1-3). Our patient who underwent typical D2 resection had none of the recognized risk factors for systemic dissemination resulting in metastasis/recurrence, since his primary tumor showed minimal invasion (pm), lymph node metastasis was negative on pathological examination after routine H&E staining (n0), and there was no lymphatic or vascular invasion (ly0 and v0).
Therefore, the possibility that surgical manipulation of the tumor caused the implantation of cancer cells in the large bowel distal to the anastomosis cannot be excluded (7) (8) (9) . This is based on the assumption that small clusters of cells separated from the primary tumor by surgical manipulation may be implanted at sites of mucosal damage distal to the primary lesion. Prophylactic use of perioperative rectal lavage to avoid such recurrence has been described in many reports, and some authors have referred to the need to achieve a cytocidal antitumor effect (7-9). However, even if clusters of cancer cells are implanted in the residual large bowel during mechanical anastomosis, they should have been completely removed by Miles' operation as long as the tumor was actually pm invasion. It has also been suggested that microscopic lymph node metastasis around the distal stump of the rectum may lead to infiltration of the anastomosis (7) (8) (9) . In the present case, however, postoperative pelvic CT scans showed no lesions near the anastomosis after the first procedure. Only colonoscopy showed a flat lesion that was <30 mm in diameter as evidence of recurrence on the left anterior wall distal to the anastomosis. It seems quite unlikely that residual tumor cells from a lymph node would suddenly infiltrate the rectal mucosa to produce such a tumor. Since many clusters of ONCs were noted in the perinodal fat around the LNs harvested during the first operation, it seems more likely that recurrence in our patient was due to inappropriate surgical manipulation of the distal rectum and mesorectum or occurred because the distance from the primary tumor to the distal resection margin was inadequate. However, a distance of at least 2 cm was maintained during distal resection with am (-), which conforms to the Japanese Rules for Handling Colon and Rectal Cancer (5, 6) . Therefore, it seems that low rectal anastomosis has to be performed with great care, even when the cancer is only stage I.
Various studies have shown that the detection of intranodal ONCs in LNs indicates the systemic spread of cancer cells more accurately than the ly and v status of the primary tumor (10) (11) (12) (13) (14) (15) (16) . In fact, many clusters of extranodal ONCs were observed in the dissected perinodal fat of the present patient, despite the tumor being ly0 and v0. A close relationship between tumor cells in the extranodal fat and local recurrence has long been reported for breast cancer, esophageal cancer and lung cancer (17) (18) (19) . Small deposits of such tumors, including rectal cancer, may develop into larger lesions that can be easily detected by routine H&E staining when perineural invasion or tumor spread into the resected fat is examined at the distal stump (8, (20) (21) (22) (23) (24) . Detection of ONCs that can only be confirmed by immunohistochemistry has been reported to indicate a high risk of the recurrence of stage I/II n0 disease after curative resection (10) . Among ONCs, it is thought that single cells or clusters (≤10 ONCs) can survive more easily and become established in a new microenvironment to form micrometastatic foci that lead to local recurrence in the pelvis (10) . Further studies are necessary to determine whether it is necessary to perform additional wide resection during Miles' operation for stage I/II n0 disease, or perform radiation therapy and/or systemic consolidation chemotherapy in patients who have clusters of extranodal ONCs in the perinodal fat as in the present case.
